Study design: Case report. Background/objective: Thyrotoxicosis complicating spinal cord injury is more common than generally appreciated. To raise the level of awareness, the following case of fatal thyrotoxicosis is presented. Case report: A 77-year-old man, paralyzed at the T12 level for 46 years, developed a sudden 42 lb weight loss, dyspnea, interscapular pain, 120/40 mm Hg blood pressure, a nodular thyroid gland, atrial fibrillation, progressive cardiac enlargement, left ventricular ejection fraction diminishing from 30 to 10% and a persistently low level of thyrotropic hormone, 0.05-0.2 mU ml À1 (normal 0.35-5.5 mU ml À1 ). As coronary artery bypass grafting had been carried out 6 years earlier and other signs of thyrotoxicosisFexophthalmos, lid lag, sweating, tremor and diarrheaFwere absent, recurrent arteriosclerotic heart disease was assumed and a trial of thyroid suppression not attempted. He eventually developed depression and memory loss and died in heart failure after a 4-year course of this illness. Conclusion: This case probably represented a toxic multinodular goiter in an elderly paraplegic man with potentially treatable cardiovascular and nervous system complications.
Introduction
Residua of Graves' diseaseFexophthalmos and atrial fibrillationFare relatively common in the chronic spinal cord injury population. 1 However, the recognition of thyrotoxicosis in the practice of spinal cord medicine is rare. A case suggesting such skepticism and its consequences is presented.
Case report
A 77-year-old man, paralyzed at the T12 level for 46 years from a motor vehicle accident, presented with weight loss, dyspnea and pain between the shoulder blades. He had quit smoking at the age of 58 years but had sustained angina, leading to a triple coronary artery bypass grafting at the age of 71 years. Angina had been relieved. A splenectomy had been carried out at the age of 66 years. Examination revealed that the patient's weight had dropped from 140 lb the year before to 98 lb. The temperature was 98 1F, pulse 50-70 and blood pressure 120/ 40 mm Hg. The thyroid-stimulating hormone level was decreased, 0.1 mU ml À1 (normal 3.5-5.5 mU ml
À1
). Electrocardiogram revealed a broadening of the QRS complex compared with that of 4 years before (180 vs 152 ms post coronary artery bypass grafting) and premature atrial contractions. An echocardiogram demonstrated a left ventricular ejection fraction of 20% compared with a 30% left ventricular ejection fraction before the coronary artery bypass grafting. Coronary angiography and stenting of the circumflex artery were carried out. The patient was treated with digoxin and furosemide and was anticoagulated because of the low ejection fraction.
At the age of 79 years, an enlarged, nodular thyroid gland was described, but no proptosis, lid lag, sweating, tremor or change in bowel habits to support the diagnosis of thyrotoxicosis was found. At the same time, the electrocardiogram revealed a heart rate of 35 beats per second and a left bundle branch block. Medications included digoxin, atenolol and timolol. These medications were adjusted, but the heart rate persisted at less than 50 beats per minute. The serum thyroidstimulating hormone level remained depressed.
In his final year, at the age of 80 years, he complained of anxiety, insomnia and depression. An earlier episode of wrist cutting was reported. Because of a further complaint of memory loss, a computerized tomography of the head was carried out. Periventricular lesions representing microvascular disease were described. Chest films revealed an enlarged, globular heart and pulmonary congestion. Electrocardiogram revealed atrial fibrillation. An echocardiogram revealed a diminished left ventricular ejection fraction of 10-15%. He ate a liquid diet only, he developed massive gastrointestinal bleeding from an esophageal ulcer and anticoagulation and he expired following a fall and leg fracture. Thyroid function tests and events are summarized in Table 1 .
Discussion
Several causes of hyperthyroidism can be considered: iodine exposure, Graves' disease, thyroiditis, a hyperfunctioning solitary thyroid nodule or toxic multinodular goiter. The patient was exposed to iodine twice via angiography. As, however, the iodine effect is usually short-lived, it was unlikely to explain the protracted course of the patient's illness. Graves' disease was unlikely because of the absence of eye signs or the typically smooth enlargement of the thyroid gland. Thyroiditis was unlikely because the thyroid gland was not tender. A solitary toxic nodule could not be discerned on physical examination. As, however, physical examination described an enlarged gland with an irregular contour, a toxic multinodular goiter, a frequent cause of hyperthyroidism in the elderly patient, was suggested. The patient's weight loss, cardiac disease with atrial fibrillation, muscle weakness (the fall), and the anxiety and cognitive impairment are typical of hyperthyroidism in the elderly. The patient's placid appearance and absent tremor were misleading but consistent with the description of apathetic hyperthyroidism of the elderly. 2 Hyperthyroidism was confirmed by the suppressed thyroid-stimulating hormone levels, the most reliable and sensitive test for this condition. 3 However, a cause of hyperthyroidism could not be confirmed due to the lack of testing by antithyroid antibody titers, radioiodinated iodine uptake or thyroid scanning.
Treatment of thyrotoxicosis is effective even after damage to organ systems has been sustained. Hyperthyroidism is known to precipitate angina, to induce a myocardial infarction 4 and, if prolonged, to cause cardiomyopathy.
Thyrotoxic cardiomyopathy with atrial fibrillation and heart failure is reversible, sometimes quickly, with antithyroid treatment. 5 Mental status changes, perhaps surprisingly, can also be corrected by treatment of the underlying hyperthyroidism. 2 In conclusion, the recognition of thyrotoxicosis in the spinal cord injury patient can be evasive. Manifestations can be blunted by a high level of paralysis (removing sympathetic signs of thyrotoxicosis), by a-blocking medications or old age. The challenge of recognition and treatment can be met with a lowered threshold of suspicion in the spinal cord injury patient. heart rate; L, low; LBBB, left bundle branch block; PAC, premature atrial contraction; T3, total triiodothyronine (normal 70-180 ng per 100 ml); T4, total thyroxine (normal 4.5-12 mg per 100 ml); TSH, thyroid-stimulating hormone (normal 0.35-5.5 mU ml À1 ).
